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(57)Abstract: 

PROBLEM TO BE SOLVED: To synthesize a rubbery and ungraded 1 ,3-butadiene-isoprene random copolymer 
that is suitable for use in a tire side wall of a truck tire, improves a resistance to growth of a cut and tread 
abrasion properties without damaging traction properties and can reduce a rolling resistance. 
SOLUTION: This 1,3-butadiene-isoprene random copolymer is obtained by copolymerizing an isoprene monomer 
and a 1 ,3-butadiene monomer in an organic solvent in the presence of a catalyst system containing (I) a 
compound having at least one unstable halogen atom and (II) a group III-B metal-bearing catalyst component. 
The group III-B metal-bearing catalyst component is manufactured by steps comprising (1) forming a modified 
organic aluminum catalyst component by mixing (a) an organic aluminum hydride, (b) an alcohol or a thiol and (c) 
sometimes, 1 ,3-butadiene, and (2) adding a group III-B metal-bearing organic metal compound. 
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#«SBffi^ L fctHBSTfe o T fe o T fe cfc 0 

[0 0 3 7] ^^^/Nny>M?^aW1"^tufB{b& 
ftO«*fflli:bTtt. (l) SlAo^yi C^J^if, 

30 mtym, *fb7K*. RzfB it?m) ; (2) «^ 

f/W^^^A^n^ F\ 7xx;1/7^>")A7d 
^ F> * ^A* V i/*7Ls% u U F , ;!/ v y * ^ 
A*nUb\ xf/Wny^^a-^F; 7xx;l/Y 
Wo>»)A3-> B F, >;xW;^x»)A7d^ F\ 
>>V V y 7/Rx^A7d^ F\ ^^7PT;l/^x^ 
Atx+7n^F\ ^xW;1/^x^A^pUFs x 
f;V7;^x^A^^n'J F\ x.^;l/r;l/^x^A-trX 
t^p'J F\ ^vyf^b^x^A^nU F\ -TV 

A^P'J F\ >'^p^^7;^x')i A >>^Dij F\ 
7xX7b7;b^X T )Ai/^PU F\ i/ F^v'^T^^x 
^A^pUF\ yxf;V7;Rx»)A7;I/t 1 J F\ v^V 
f;l/7;l/5x^A7MU F\ i/xf ;V7;b^x7A3 
— ^7f;V7;V^x')A3-y , F, 7xx;b7;P 
^-^A^3— >>F\ h'J?«f;l/XX7n5H, FUx 
f7VxX^uUF\ W;l/X^?PU h\ y^;vx 
X>U^pUF\ ^xx/yxX^^PUF, F U 7f 

;vxx'3-^Fi) ; (3) ll7\pyyftft (Wx. 

50 tf, ftfbT;l/^x^A, tt{t7;l/5-*2^ H^lkT^ 
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^x^a, w&itry^y, ^mtry^ys hh 
it*vm, Hifk^^i, twbarjk E.mitav^ 

A, SKt^Uyf^, HftlbUX EtWbU>. 

yxf>w (4) (i i i-bd m 

U^A (I I I) £nUF\ ^Uf;l/7;i/ft:HD-bU 
^A (I I I) ^nij h\ s-^^a^i/D-yf* 
7;l/ftFa«feU^A CI I I) ^uUF\ 2-T^ 
;K7x/^-F<feU^A (I I I) 
-UrU^A (III) *nUF* h-feU* 
A (I I I) 7D^Ff) ; (5) £i7;V*^A7^f 
F H{bt-7^;K JMbt-*#*;M ; 

(6) r.!7;^;WN7^F Hfb-fy^nK 
;l/S.tffflftYvyne;b) ; (7) /\ny>fb7^;Mr 

» ; (8) ^oy>ftTU;l/ (fll*.^ *Mb7U;K 

2, l ™*/P j e^>7=-> / -- 1 ^ Rtf i -^p^vf^ 
-2) tfwetiSo ^^e^ay^fbJH?***^* 

[0 0 3 8] «ffl«n*«&JB*tt> ftO e C*6fti 2 
5 e CO/£V^SSHT^^^(li:^T#^o ft 

&c, ft5 0°C*6ft7 5TI<DMHrtO»*#*fc»* L 

CO 0 3 9] €/V^l^M^^7$ 

*<Efb2|5A^#6ti*S^fftonSo 
[0 0 4 0] ^V7ly>-7^^x>iA(i #f8BJ!tf> 

s>x > J AitWK k «« L T***ie»*ft» * Kf»tt 

*&d. *oie»3{p6««-r*fc«), tfiiwtffj^uv 

V7by-7^ 3>x > df A * # U »Jft*p 6 i*« « ^ 
§ci:^Ttl)o ft $c L,rcfV~?\s>-7* S?x > xf A 

««ftft**=fAfr6»*'r*fci&, X^-AX h U >.y 
[0 0 4 1] *»W<DfttBJ*:J; Df^b/t 

5°c*6ft-i i o°c^ffiBWcfe£o —iK^s is-rv 
1 2 o o cco$B!Srt^fe^o cfcOftiiWtett, -rv^u> 

-^^^xvdTAOA— x— tt*tt7 0*6 1 0 O^Sg 



(7) #12 0 0 3-2 2 6 7 2 1 

12 

[0042] *aw©^tcioff*sn^vyi/> 

-y*yxydrA«ffiO*P5«fb=fAkri/>FbT, 9 

tt F7 Yh7^^3 >t# tt*dttk:r * c * < , $5* 
K) fflrOkTf hU7 K J(««H****4- S c fc #T? * * „ 
iMt* H/7 F^^^^KOMlcfe^T, * 

fgPJ3<D Y V 7 Is y - ~7 $ v'x y 3 A tfffltfD * U v x > =f 

^i/x>^A^ : ^2SxfA, i^>X- 1 , 4™t°'J7^ 
S>\x>\ i^ficDlfx;^^ (medium v i n y 

i ) *u7^^x> (^7XK^igg^- i o°c*e»~ 

4 0T:<D«Brtfc:«*) , &7$1, 4~^U YV7l/ 
>\ 3, 4-^V^VfUy (3J5X^aSEtffi-l 
0°C*6- 4 5 0 C^lGHrt^fea) , 
x;yxfA (^Xte^S**0°C*6~8 0°CcDiBHrt 

5^1fttf-l 0°C*6-8 0°Ccoi6HrttCfe 

Mt5CfctfT*4o ^-T-VFL/7 Flcffifflt^^f 

jc»SLv^u>KJcti, 3, 4-^u-fy 

[0 0 4 3] h^^>3>\ W«k RtfU^vF 

v Fn^^^FtDBifi^tt, I^%7l/>FMffl^ 
5Citft?*So mhl/'v Fnv/^^F^tOffiffl 
fc#«te*PJT?**S0Of*«O^UVFtt, ft 4 0fi« 
30 %*6ft6 0li%©Xfl/>-^ V7U>-7*yx 
yxfA (i?7X$sifgt^-7 0°C*6-ft8 0°CcT) 

0fi»%*6ft6 Oi^^V'/l/y-^v'xyn 
Ak**4Jo 

[0044] ^mfi&uT<DmMmic£vmm*?%Jo\ 

^0 [0 0 4 5] 

[^fiS^J] HflligB l 

^Hffl^JTti. *WR<omfc\c&K>4v?lsy-7**J 
x>=rAW^*«tifco ffll^6nfc#Ht?H:, l«Tn> 
(3. 7 8'J7h;W OS)S§§tC. 8 1. 9g©l, 3 
-7^^X>4Mtl> 1 0 0 0 g(0«fek^*>»« 
*ftii*. S^V^T. 1. 2€;WM(0^V7f;V7;b 
= x*i7A (D I B AH) ~^-9-y^rS (D I B AH 
2 511%) 6 6 3 g*Mfco »C N 2 1. 5g<DF 
'.J7xx;l;i/7/-M2 6 0 gC0F;Vx^c^f|$t 

jo i 8°cTSiSg§^f±^A,/£o 4 o#nnai#L;fc 
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13 

10 5. 4 g(D 1 0. 3%*^^AJ$?K C**^A 
*:j-7*#/x— htlt) ^165 gc0^ 7 J<^^>^ 

19. i go*{tru;i/*ip*rco r$T&£r 

6 5°CT1 -2H*lllk 4fllW»*l/fco »*Lfctt«*»» 

[0 0 4 6] ^LT> 0. 0 2 5 ^r;l/ii«OKU«**^ 
Att«*« (^V*y^K^W«iS!trit») 15. 6ml 
13 0g<D^I/>Rffl30g©l, 3-7£ 
S^XV* 16 10 g(OK«^**>'tt'fc-&ft"r*JS« 

(ifay (3. 7 8 L) ©SlSS*) tC«T6 5°C 

Pel, JgmWlfo, 6 0/4 0^MttOT^;-;l//r^ 

'j7-^~2 0°CtcStgU ttV*T±»«<0;«rx#CiV 
F Jf^ ~7 J — «*f*ff V\ / V-tfl^it L 

ftSEifctfte^O, ^fltte^vdTkft, *MW«N*f4 

fco 

[0 0 4 7] J±«flJ2 

commute, mm***Ji±tim$k (di BAH/Nd 

/*fkTy;l//Bd= 1 5/1/2/20 (t/Wfc) ) 
*JB^T5I«0J l 0#«S*JllDiBLfc*\ 

M«tfc*M 9 : lTfcSCfctftofrtK fflSfc^*^ 
Lfco 

[0 0 4 8] Hffiffll3 

C o^»T* > xi # y df A 

C0¥HITfcJu I5ffn> (3. 7 8L) JE/SggtC, 8 1. 
3 g(7)7^^XV§tSt§^> 1 2 1 4 g t, 

i . 2 3^;i/aifta)^>ry^;i/T;l/5— ^At: F'J K 

-^U-^iSS (DI BAH 2 5ii%) 5 5 8. 4 
3 g k «rttiA/ufco fiMWCfc *K SiSfS^ 2 0 °C«f£if 
Lfco n-7#/— ;l> (11. 16g) £«#LS:#6 
*OX./Co 3 0MWl/ct, 10. 
(**^A**7 ? */X— b) 107. 5g^l60g 

6lc3 0»HlltfU 18. 2gco*fkTy;l/ 

*ftl*.fco »»*(*lhL, »«*r»ai>fco »3Sfl>58J»E 

i o°c^< Lfco «»wfcji**T^*ST?, mmmm 

Zt6 5°CT*9 0iMUI*P!»LTj»*Lfco HJBLfc«l«ltO 



(8) 4$M 2003-226721 

[y#/-/l/-DI BAH] -Nd-*{tTy;V-7* 

i>x^t7)^Mb^nfn [2-13] -1-2-20 

[0 0 4 9] 12 8. 6 g(D-f V7U>RXf 1 2 9 g<D 
JRTK^**^ ( 1 (3. 7 9 L) OJ^JSgg*) 

&C, 2 0. 7^yy^h;b(0. 2mmo 1 
/ 1 0 0 g^lK/V- [Bd+Ip] ) <D±fB§S3g« 
»*> WIT6 5t«fto at»L«:^6 2WfB2 0 

fctt»**8tLfco KS©#*Tfr&* ffit)a*n*^* 
>>\xy : «Y y^VvoMJfc (t&Mt^Mfe) 1 - 

/ V 7° I- y * ^x>3AM$ti/c C k L 

8 7T*5 ; Tgtt-9 7°CT*feofc 0 
[0 0 5 0] Hffljgll 4 

20 ^^^xyn^'J^-^Mb/co c^Itlt l # 
D> (3. 7 8 L) tORlSafc:. 9 3. Sg^^x 

y*S*t5^>i 0 8 8 g^ l. 2 3^e;W«ft 
O^V7f;I/7;l/5x^At:FU F (D I BAH) - 
^yM« (DIBAH 2 511%) 6 6 8 gi:^ 
ttii/ufco »«*2 0T;tCj|il*LTJij$L«:W6, CIO 
2 6. 2 2 g©n-7*/- JlftlMtLfCo 3 0» 
H«#Lfc»* 10 7. 5 g <D 1 0. 1 %**5^M8« 
^^"r^/x—F) ^15 8 gO»|7j<--N^ 
■9-V-WSIRL, Ei*W»ctI:iiA.«o W***6fc3 0» 
50 M«j$L. *<D»^ 2 1. 4 g©*{bry;i/**Q*fco 
^^r#ihL, H«*«:jaiHia*W±lc»«>fco 

^9 0»IBftlJIM»*Lfco JR*Lfc«iE*}*aiL. K« 

Sf»fc:S!Bl6Tt?«»Lfco «3tLfc«!«0 

-Di BAH] "Nd-ftlbTy;l/--r^v ? x>co^e;l/ 

jEft^Jttt, * tl^tl [4. 7-15. 5] -1-2. 3 

[o o 5 1 ] i arf 3E«o*ffi*ffli/\ 128 

^0 gO-rV7 P l^>'SD s 1 2 8 gfO^^X^ 1 , 57 9 

g<Dm7k^*v>icmmz#rcffim%:, 29. e^uu 

[0 0 5 2] Ra*«flBim«»ci3»*»*/^»y^©tt« 
1 O^tt. n#y^— (0iR*8 8%^#6ti/c 0 

* u tt*« 9 7 -efc ?> ; t g a - 9 0 °c 

[0 0 5 3] ^SSffl 5 
50 c<DH«Sffl|-ett, 1, 4-/?V^*— ^l/TtfUiLftr;!/ 
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75 

C3. 7 8 L) ©KJtSffifcl, 8 1. 9g07^^X^ 
^•TS^NdlriJ-V 1 , 0 9 3 gt, 1. 2^;WfflS<0^ 
-fV^/l/T^a-^AHFU F-^N*iJ"V»« (D I 
BAH 2 511%) 6 6 3 gfc*tt&/u£o »tt#2 

D I B AHfcOEJCSJciJ:0»4rfc:?fi*Lfco 1 B# 
MfllffLfca, 10 5. 4gCO10. 3%^t^gi 

■WSRU EJS»fcim*.fco ^*«e^3 OfMIMKH* 
U 19. 1 g<D*ftTy;l/**PAfto ffiiP* 

fc». 6 5 °CU: 9 0 »MAP|ftLTj»«b/£:o 

«JfiUfe««t© [7»y*-;l/-DIBAH] -Nd 
-JWfcTU ;w;^s;xy©€;l/^ttB*nfn [ 1 
-16] -1-2-20?$^ ^i/^iLTO. 
0 2 5^/WlJtTfeo/co J»*Ufctt««:?*aib. ««fc 

[0054] m(Dnmmcmm t Lrcm&mm%m\<\ 1 

2 3 gO-f V^UVfc 1 2 4 geET/^X^* 1 , 5 4 
V^UX^Mit (ffiKfb*TSI«) tfl. 4 4 / 1 T? 

fee 

[0 0 5 5] HfiSfflj6 

i/^fc#IHHTtt, l?Sn>(3. 7 8 L) OKJiBWc, 8 
2 gCO 1 , 3 -^iryxySSttSfaih+^ViSK 

iooo g*tB&#, air^T i . z*fl*msw>*J4v? 

^7l/T;l/^x^A (DIBAH) -^^>rtrS6 6 3 
g*tt&A,7£o 2 1. 5g^h'J7xX^>7/-;^ 



(9) 2003-2 26721 

2 5 0 g(Dh;l/X>fc}g»**fc»}ft*2 O^CTEJES 
fctta^o *94 0»Wlf»L/«:^ 0. 8 2 6^1/i 
S^-bt^U^f-h^I^S. 9g^ 195 
g(0^*>-?flMRU EJfcffi£tt&A,JSo tOjS** 
4 5»ini«»u 19. i go*{bru;i/**p 

^ 1 fiFMSB¥L/fc». 6 5 °CT 9 0 »IH*PjftbT»«3fi 
SMt/co BBE^feMMta I BA 

H] -Pr -AffcT U /V-y^i/xy^M^tUif 
70 [1-15] -1-2-20 TS&D, 

SBLT0. 0 2 5€;MWtf*ofto »*Lft»«*» 

[0 0 5 6] l*iM>#iJ 1 S.tf3 lCfB*0*&#)«#ffl^ 
"C N W\<^*c^y 1 , 4 3 9 g4»k:&£ 1 2 4 ^7AO 
^y/bvi: l 2 5 gcr)^^^x>^r s l 9. 6 

EJE*©»^*Oft^*^ IRD&Sns^^x 
y : -<v~7\sy(Dmm\k (fS<Effc#T8te) tfi. 7 / 

1 7*35* C ttfifrfr^ito 1 Btlffl 4 0 ^ftfclR* 3 7 % 
20 *tf#6hfco KiM^A-x-MB6 4T*D ; T 
gtt-9 6°CTfeofCo 

[0057] mm 7 

d o*»&T*ti, h U -7 xx;^>7 / -;MM»iffJ*ffiffl b 
afrt?fcjSt*l»*, ll]»tW6tc:f2*Ufciit)«36Ufcy 

[0058] «i&oano»«T^e> KOiisnsy 

£vx> : YVT'VvcDMJt (ffite{fc*"t?ill5£) ii l 

[0059] ^m^mmir^smr\ 



(71) a« A 590002976 

1144 East Market St re 
et, Akron, Ohio 44316- 
0001, U. S. A. 

(72) mm v x >- u y • X- 

T ^ U *-&*H*v^**N44223, 4^ 
2034 



(72)%P£# TrVl/ • 77-a> • 

7*U*&*H*>^**N44333 f ^X, 
X^U-y h • P — F 5040 

T?<U*fi'*H*/W*ttl44321 f 

■Y, • U vv? • K7-f7 347 
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(10) 



'gf-m 2003-22672 1 



4J015 DA26 DA37 
4J100 AS02Q AS03P CA04 FA09 
JA29 

4J128 AA01 AA02 ABOO AB01 ACOO 
AC04 AC05 AC41 AC44 AC49 
AC50 BAOOA BA01B BA02B 
BBOOA BB01B BB02B BC06B 
BC16B BC17B BC19B BC27B 
BC31B CA13C CA14C CA17C 
CA18C CA19C CA52C CB03B 
CB12C CB13C CB14C CB23B 
CB24B CB26B CB82B CB91B 
EA01 EB13 EB14 EC02 FA02 
FA07 GA04 
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